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Patent Report: 

Ref Patent Id Issue/File US Class (OR) Title 



1 05719649 Feb 17 1998 349/65 Light guide and liquid crystal 

Jun 6 1995 display device using it 

Inventor: Shono; Yasuo et al. 
Assignee: Kabushiki Kaisha Toshiba 
Abstract: 

On a light exit surface which is the fu^t principal plane of a light 
guide, multiple projections are fabricated in specific row^s. These 
projections have light exit surfaces and continuous multiple slopes, and 
are fabricated from optically identical materials having the same 
refractive index as the substrate of the light guide. The slope farthest 
from the light entry edge surface is formed as a light exit surface, i.e., 
a surface which breaks the conditions for the total reflection of the 
incident light. On the other hand, the slope nearest the light entry edge 
surface which is the total reflection surface is formed such that the 
incident light is totally reflected. 

/ 2 05334993 Aug 2 1994 345/102 Liquid crystal display device 
^ Sep 3 1992 

Inventor: Okajima; Hiroyuki et al. 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A liquid crystal display device comprises a liquid crystal display 
panel, a light source for illuminating a back surface of the liquid 
crystal panel, a light guide for transmitting a light emitted by the light 
source to the back surface of the liquid crystal panel, a holding member 
for accommodating and fixing the light source at one end portion thereof 
and the light guide so that a surface of the light guide faces the back 
surface of the liquid crystal display panel, and a member for attaching 
the liquid crystal panel to the holding member so as not to disturb 
transmission of a heat emitting from the light source to the air through 
the holding member. 

/3 05027258 Jun 25 1991 362/31 Display unit 
May 4 1990 
Inventor: Schoniger; Karl-Heinz et al. 
Assignee: Inotec GmbH Gesellschaft fiir Irmovative Technik 
Abstract: 

An illuminated display imit such as a board with a house number 



f 



thereon or an actvertmng billkwnd* has a light guide panel At least one 
electrical illuminatiiig element is anaoged in tlie vicinity of at Imst 
ooc Mtml. Iktiiting edge thereof Tie liglii gyide pmtl sewcs (ot 
Ulmffiiting logo s>mMls„ wlmh are pretmbly in the tbmi, of film or of 
vapor c oated layers, on die light guide panel At l^mt one of the lateral 
limitiog edges of the light guMe panel is provided wth a light guide 
•batten whose thickness is irt estcm of the tMclmess of the light gyide 
pmd and al one of the iUuraiiratiiig dements is mounted in. the 
batten. The tnansition bet%%wn tlie light guide batten and the light guide 
psttnel is designed so as to have a high optical condnctiAitj^ or 
iMiiMiiittivity, Tlie external, surftces of tJie li^it ^ide batten aie 
panided at least partly with an iowiMiy fetlecting layer. This mikes it 
possible for the light of tlie illnminating elements, A^Wch are moi^ 
'especially :i.n the Ibroii of LtiU's wth a large diameter* to to Mly 
inttodyeed in substantially diinner Uglit guide partis in order to reduce 
costs and weight. 

4 05155612 Oct 13 1992 349/1 1 1 Liquid crystal display device with 

Jun 8 1990 light shield 

Inventor: Adachi; Masahiro et al 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A transmission type or projection type liquid crystal display device 
includes a light source and an active matrix type liquid crystal display 
panel provided with a thin film transistor arrangement. A shielding film 
is included for cutting off light incident upon the thin film transistor 
arrangement from the light source. Electrode terminals of the liquid 
crystal display panel and outputs of driving LSI circuits are connected to 
each other by flexible substrates with the connected portions between the 
electrode terminals of the liquid crystal display panel and the flexible 
substrates protected by a connected portion protecting resin. The liquid 
crystal display device is further provided with a light shielding device 
for covering at least the protecting resin portion of the liquid crystal 
display panel, so as to prevent light of the light source from entering 
the region of the connecting portion protecting resin. 

5 05489999 Feb 6 1996 349/62 Liquid crystal display device 

Jul 26 1994 having a circuit board disposed at 

a recess of a light guide plate 
Inventor: Matsumoto; Takumi 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A liquid crystal display device comprises an edge light type of a 
light guide plate for a backlight, having an inclined surface. A back 
light lamp disposed in a side of a wide edge surface of the light guide 




plate. A liquid crystal display paii^l disipDS^ in a side of a surfece 
of tlie liglit gmdm pkte» A circuit boaid dispensed at a recsss of the 
inc lined surface of the light guide plate, A tepe carri er eoiuiectir^ ttie 
liqyid ciystal displa>'' panel md md cimmt boiid wi.th etch olbef. And 
an integrated circuit dispose on tlie ta{^ carrier for driving the liquid 
crsf-stal panel. 

6 05052783 Oct 1 1991 349/5 Prajectioa l5i>e iiiiage display 

Oct 18 1989 apparatus 
Inventon Haraiada; Hiroshi 
Assignee: Sharp Kabyshiki Kaisha 
Abstract: 

In a liquid crj'-stal inij^e display apparatiiSs an image of pixels of a 
liquid cr> slal display fmwl mm projected onto a projection surt^e. I he 
•appaimtM includes a light soyrce, the liqtitd cfj.'Btal displiy panel, 
nilcroieo.s arrays pro%1d(^ mesi^tively at a side of the liquid ciystel 
display panel facing the light source and at another side thereof facing 
the projection surface, and a condenser lens provided between the light 
source and the microlens array located at the light source side of the 
display panel. The microlens arrays include a plurality of microlenses 
provided in positions corresponding to the plurality of pixels of the 
liquid crystal display panel, and pitches of the microlenses of the 
microlens array at the light source side are set to be larger than pitches 
of the pixels, while the pitches of the microlenses of the microlens array 
at the projection surface side are set to be smaller than those of the 
pixels. 

7 05050046 Sep 17 1991 362/26 Surface lighting apparatus 

Jul 26 1989 
Inventor: Tada; Masahiko 
Assignee: Mitsubishi Denki Kabushiki Kaisha 
Abstract: 

In a surface lighting apparatus (13), a light guide (1 1) of 
transparent plastic plate has two trapezium shaped top parts, each having 
cylindrical holes (11a), (1 Ig) wherein incandescent lamps (9) (10) are 
mounted, and a reflecting frame (12) having reflective inner walls is 
disposed closely around the light guide (11), and the light emitted from 
the incandescent lamps (9) (10) illuminate the LCD (4) uniformly, as 
backlighting apparatus. 

8 05394308 Feb 28 1995 362/31 Lighting apparatus having 

Mar 3 1994 asymmetric light intensity 

distribution of compensating for 
low contrast ratios of LCD panel 
Inventor: Watanabe; Takahiko et al. 



t 



Aj^ignee: NEC CtHpomdon 
Abstract: 

A JigtitiJig app«itm for UlymMatiiig a liquM ciyslal, display (LCD) 
pmd from b^hmd is disclose, vii'liefem tfiNS LCD pM.ei wliico illumiiiBtedl 
uniformly^ exliibits a$>iametric contrast ration as viewed in a vertical 
dilution., llie appamtuis comprises a light guide panal ha^iBg a multitude 
of light reflecting dots on a reflecting surface opposite to tbc LCD 
panel, md a liglit. source for injecting ligjbt into the light guide pmA. 
in a horizontal direction through a first edge of the light guide panels 
is^u that: the light propsigates througti the light guide paeel toward the 
apposite edge of the panel and irregniarly reflects off the dots to^'ard 
the liquid crj-'stal. display paoeL Th^- light reflecting dot^ in a lower 
portion of the reflecting surfkre have a lovs^ density tlian those in an 
upper portion of the retl^^ng surface^ and each of these portions of the 
tefl ecling surfecc has a density increasing as a function of distance ftom 
the first edge of the light guide panel so that the LCD panel has equal 
brightness at the upper and lower portions when viewed at an angle 
substantially equal to 90 and an angle smaller than 90, respectively. 

0 

9 04767 1 93 Aug 30 1988 349/62 Display unit with bent fluorescent 

Dec 24 1985 lamp 
Inventor: Ota; Makoto et al. 
Assignee: Mitsubishi Denki Kabushiki Kaisha 
Abstract: 

A new type of display unit is provided. A light emitting body such as 
a fluorescent lamp is disposed behind an elongated display panel. The 
middle section of the fluorescent lamp extends parallel to the elongated 
display panel to face it from end to end. The opposite ends of the lamp 
are bent if necessary. 

10 05640216 Jun 17 1997 349/58 Liquid crystal display device 

Apr 7 1995 having video signal driving 

circuit mounted on one side and 
housing 

Inventor: Hasegawa; Kaoru et al. 
Assignee: Hitachi, Ltd. et al. 
Abstract: 

Herein disclosed are a liquid crystal display device and a data 
processing device, which can have their frame portions reduced in area to 
reduce the size and weight by extracting the terminals of video signals to 
only one side of a liquid crystal display panel and by arranging a video 
signal line driving circuit substrate to be connected with the terminals, 
only at one side of the display panel. 



1 1 0571 1589 Jan 27 1998 362/31 Plane light source unit 




Apr l U 1996 
Iinveiiiior: O©; Makoto et al. 
A^Tigjtiee: MilsubisM Rayoii Co», Ltd, 
Ahstmct: 

A plane liglit souiw unit wMdi may be advant^eously used m a 
backligtitiiig meains tor a liquid crj^-stal display dmYice^ and wMcJi includes 
■a tiimspaittii light gyide hiding a side end sirf^e as a light imiideiit 
siurfec^i, a surface pert^iMicmlM to the ligM iii.cidai.t surim^ m t light 
emitting siirikce, ami a light reflecting layer pitJvided on an oppssite 
sLuface to the light emitting surface; and a second element havii^ a large 
num ber of prism, mit^ii ibroied m the light emilting syriiee of the 
transparent light guide v^tkich recei ves the light emitted from the 
transparent light guide and emiite the liglit in a predetermin^i^ diiection; 
VbtLemn at least one of the light emitting siirtace and the opfxjsite 
surface of mmpmmt light gtf de has a difcctional ligjit mitting 
function which emits the incident light from the light incident surface of 
the transparent light guide in an oblique direction to the incident light 
and has a regulation function which makes the limiinance of the light 
through the light emitting surface uniform over the whole surface thereof 

12 053 1 33 1 8 May 1 7 1 994 349/65 hitemal frame for a liquid 

Nov 4 1991 crystal display not extending to 

the upper surface thereof, light 
guide and circuitry assembly 

Inventor: Gruenberg; Eric 1. et al. 

Assignee: Apple Computer, Inc. 

Abstract: 

This invention provides a thin, light assembly for a LCD, light guide 
and circuitry by using an internal frame with a central opening, above 
which is mounted a LCD and below which is mounted a light guide for 
directing light through the opening into the display. To one side of the 
light guide is mounted a light bulb for introducing light into the light 
guide. The internal frame also supports moxmting of circuitry adjacent and 
coupled to the LCD. 

13 05029045 Jul 2 1991 362/26 Surface lighting apparatus 

Aug 4 1989 
Inventor: Sanai; Yukiharu et al. 
Assignee: Mitsubishi Denki Kabushiki Kaisha 
Abstract: 

A surface lighting apparatus for backlighting a liquid crystal display 
panel(LCD) (4) has a light guide (1 1) for evenly illuminating back face of 
the LCD, the light guide comprising: an incidence plane wherefrom light 
beams from light source come in; a front face disposed vertical to the 
incidence plane wherefrom the light beams are out; and a curved back face 




wlienwn. light reflecting layo* is tbrmecl for refl^tiiig the light h^mm to 
the 'froiit face. , 

14 05764845 Jm 9 1998 385/146 Light guide device, 1i#t 

Jim 24 1 9^ de\ice, ami liquid csy^ display 

de\ac€i 

Inventor: Nagatani; SMii{^, et il, 
Assipiee: Fujitsu Limited 
Abstract 

An object of the present iB%^€iition :is to provide a light guide device 
which can emit light my s of high directivity mth Mgfi efflcieticy 
irropccti ve of iocldeot ingles, md a liglnl mmt€ device using the light 
guide device which cm provide light my% of high dirt^tivity vAlh hi^ 
etliciency irrespective of emitting characteristics of light source Jamps^ 
md a liquid ciystel display device which is mmihmmi and mt display 
fejt very' high himioiii.ce md is tiise troio color tone changes depsmdifig on 
visual angles over a wide field angle. A substantial point light source is 
contained in a reflection box having an inside wall coated with a silver 
reflecting surface and an opening in the shape of a pinhole formed in a 
surface of the reflection box, and the light guide device is provided in 
the pinhole-shaped opening. The light guide device is a cylindrical 
transparent body. An incident end surface of the light guide device has a 
1 mm-diameter, and an exit end surface of the light guide device has a 6.2 
mm-diameter and a 100 mm-length. Source light from the substantial light 
source enters the incident end surface of the light guide device through 
the pinhole-shaped opening, repeats total reflection within the light 
guide device to exit at the exit end surface in light rays of high 
directivity of about 10. 

15 04770525 Sep 13 1988 353/122 Liquid crystal projector 

Mar 12 1987 
Inventor: Umeda; Osamu et al. 
Assignee: Casio Computer Co., Ltd. 
Abstract: 

In a liquid crystal projector wherein a light source is arranged 
behind a transmission liquid crystal display panel having a rectangular 
display portion, an image displayed on the liquid crystal display panel is 
enlarged by a projection lens, and an enlarged image is projected on the 
screen located in front of the liquid crystal display panel, a linear 
Fresnel lens is arranged between the light source and the liquid crystal 
display panel to narrow illumination light beam from the light source 
along only the widthwise direction of the rectangular display portion. 
When the illumination light beam from the light source is narrowed along 
only the widthwise direction of panel, the amount of unused light beam 
emitted outside the long sides of the display portion can be reduced, and 



the light \^mn from the li^t source can be effwtively utiliml tor image 



1 6 05042921 Am 27 199 1 349/9 Liqyid cij^sM. display ipprotes 

(Jet 23 1989 
Invenlon Sato; Makoto et ail. 
Assignee: Casio Comi^yter Co.,, L*d. 
Abstract: 

In order to e£fes:tiv€ly use light from a li^t ^iiiPce* the light :from 
the light source is split into P-imlarized light and S-polarized light by 
a splitter or the like. Tlie split P-polaiiEed light is directly iiicidettt 

a liquid crj^sttl display ippamtus tor displaying m image by using 
P-poIarized light. The split S-polarta^ light Is optically rotate by a 
wavelength plate or the litei and converted into F-poiarized light lliis 
P"pK>lim2a3 ligitt is also Mcideiit on die liquid cryslil display 
tipprattis. Th€ liqwid cr^^slal display apparattis eflectively utilizes tte 
light from the light source and displays an image with high luminance. 



17 05341231 Aug 23 1994 349/63 Liquid crystal display device with 
Dec 3 1992 edge lit lightguide reflecting 

light to back reflector by total 

internal reflection 
Inventor: Yamamoto; Yoshitaka et al. 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A reflective type liquid crystal display device excelling in 
uniformity and capable of making a bright display is presented. At the 
front side of the liquid crystal display elemment, that is, at the observer 
side, a light guide plate is disposed, and a pair of lamps are disposed at 
the outer side of the confronting side surfaces of the light guide plate. 
Collimators for limiting the incident angle to the upper surface of the 
light from the lamps are disposed between the light guide plate and lamps. 
That is, by the collimators, the incident angle to the upper surface is 
defined so that the incident light may be totally reflected, and that the 
reflected light may not be totally reflected by the lower surface 61b. As 
a result, the light from the lamps will not reach the observer directly, 
and a uniform illumination of the liquid crystal display element may be 
realized. Besides, at the observer side of the liquid crystal display 
element, a light guide plate forming protrusions is disposed, and a pair 
of lamps are disposed at the outer side of the confronting side surfaces 
of the light guide plate. Furthermore, between the light guide plate and 
lamps, collimators for limiting the incident angle of the light from the 
lamps into the upper surface are disposed. Accordingly, the light from the 
lamps does not reach the observer directly, and the light entering the 
protrusions formed on the light guide plate is emitted to the liquid 



t 



crystal display element side. Thm, a imiform Uliimmatian into the liquid 
crjrstal display element is imlized. 

18 05664862 Sep 9 1997 .36ZG1 Edge light tor paiiel display 

Aug 9 I'm 
Inverslor: Rediii.ond; Williaio FiankliB et al.. 
A^ssignee: Precision Lamp, Iftc, 
Abstract; 

An adge light for projecting light into a ligliting pa«l throiij^ an 
«2!nd. surface of the lighting panel The edge light includes a thin 
tmnspaimit optical guide memlMir htviitg m dongaie |K»itiDd and at leMt 
QBc end ponton mtm^mg fmm. the eloHgite portion. The elongate p>r{i,o!i. 
lias a planar surtace and a shaped sur&tce generally painllel to the planar 
surface and (X)ntiguml. tor letlectiiig light within the guide member 
thfough one of tlie planar surfai^ and the sMped Mrfacse, Eittier the 
planar surface or the uh^p^ msfme is positioriNed adjacent the end 
surface of the lighting panel when the edge light is used to illuminate 
the panel. The edge light also includes a light source positioned at the 
end portion for projecting light into the elongate portion of the optical 
guide member. 

19 05666172 Sep 9 1997 349/58 Flat panel display device 

Apr 22 1996 
Inventor: Ida; Kazushige et al. 
Assignee: Kabushiki Kaisha Toshiba 
Abstract: 

One side wall of a liquid crystal display device (11) having a surface 
iluminant light source (backlight) is formed by one side wall (521) of an 
outer frame (bezel cover) (500) and a vertical wall of a lamp cover (850). 
In this liquid crystal display device (11), the lower end of the side wall 
(521) of the outer frame (500) and the upper end of the cover (850) are 
provided with bent ends (853, 523) and these bent ends (853, 523) engage 
with each other. In this way it is possible to make the display than and 
lightweight while maintaining ample rigidity, Also, the liquid crystal 
panel (100) is not readily damaged by shocks from outside. Furthermore, 
replacement of the linear light source (81 1) is extremely easy. 

20 05746493 May 5 1 998 362/3 1 Light guide for a display or 

Mar 8 1996 keyboard 
Inventor: Jonsson; Anders et al. 
Assignee: Ericsson Inc. 
Abstract: 

A light guide for illuminating a display and/or keyboard device is 
formed from translucent material as a planar element having a peripheral 
edge. A plurality of arcuately shaped light coupling recesses are formed 




on one side to transmit light from light sources substantially uniformly 
into the light guide. A plurality of light reflecting recesses are formed 
in the peripheral edge to reflect light at the edge back into the light 
guide in a manner useful for illuminating the keys of the device. 

21 05438484 Aug 1 1995 362/31 Surface lighting device and a 

Dec 3 1992 display having such a lighting 

device 

Status: certificate of correction has been issued 
hiventor: Kanda; Toshiyuki et al. 
Assignee: Canon Kabushiki Kaisha 
Abstract: 

A surface lighting device receiving incident rays through two opposing 
faces of a light guide from light source to emit the incident rays from a 
face different from the tv^o faces. The light guide is divided into plural 
divisions which are j ointed together, 

22 05664873 Sep 9 1997 362/97 Surface lighting device and a 

Jan 17 1995 display having such a lighting 

device 

Inventor: Kanda; Toshiyuki et al. 
Assignee: Canon Kabushiki Kaisha 
Abstract: 

A surface lighting device receiving incident rays through two opposing 
faces of a light guide from light source to emit the incident rays from a 
face different from the two faces. The light guide is divided into plural 
divisions which are jointed together. 

23 05600462 Feb 4 1997 349/1 12 Optical film and liquid crystal 

Sep 14 1993 display device using the film 

Status: certificate of correction has been issued 
Inventor: Suzuki; Masaru et al. 

Assignee: International Business Machines Corporation 
Abstract: 

The liminance within the viewing angle of an LCD device is increased 
by using an optical film of transparent material. The film has a first 
surface having a wave structure including a plurality of isosceles 
triangle prisms arranged side-by-side, and a second surface having an 
optically rough structure for performing diffuse transmission. The film 
may also have a first surface having a structure including a plurality of 
quadrangular prisms arranged side-by-side, and a second surface having an 
optically rough structure for performing diffuse transmission. 



24 0554 1 746 Jul 30 1 996 349/62 Light source device for use in 
Oct 10 1995 liquid crystal projectors 




Inventor: Hamafiishi; Goro etal. 
Assignee: Sanyo Ekctric Co.^ Ltd. 
Abstmet: 

A ligM soiifftx device tor use in. liquid crysM projectors which 
comprise^s a reflector oriented towsard a liquid ciy stal panel and Imving a 
Mretctiog sinlace Ibiroied by a paraboloid or ellipsoid, and a light source 
disposed at the f«al iKssition of Ihe lefleetor, A converter is disposed 
on mi wpticsi, axis i^xtendmg from the liight source to the liquid crj'itol 
panel for converging light emanatli^ from tlite liglit source and reflected 
from the reflector in accordance vAth the size of an ims^e display iKtrtion 
of the pm^L Tim refloctiiig surface of the ineflector hm a mmt foml 
distmnce so that the spretdmg aogle of the letlected light is not great^^ 
than 8 deg . 

25 05608553 Mar 4 199? 34W61 Back light for a ligyid co*Btal 

Apr 22 1996 display 
Inventor: Kim; Kyung-sik 
Assignee: Samsung Display Devices Co., Ltd. 
Abstract: 

A back light for a liquid crystal display (LCD) includes a mold part. 
A first lead frame is installed on the inside of the mold part. In the 
first lead frame, the light emitting diodes are uniformly spaced apart 
from one another and each light emitting diode includes a chip. A first 
electrode is formed on one side of the chip and attached to the first lead 
frame. A second electrode is divided into two parts and formed on the 
other side of the chip. A plurality of conducting layers are respectively 
disposed between the light emitting diodes and each conducting layer is 
attached to the first lead frame. A plurality of cormecting members 
connect each second electrode with each adjacent conducting layer. A 
second lead frame is installed on the inside of the mold part to be 
adjacent to the first lead frame. The second lead frame is connected to 
the adjacent second electrode by one of the connecting members. 

26 05550676 Aug 27 1996 359/599 Surface light source element 

Sep 6 1994 
Inventor: Ohe; Makoto et al. 
Assignee: Mitsubishi Rayon Co., Ltd 
Abstract: 

The present invention relates to a surface light source element used 
for a surface light source device, and in particular, to a surface light 
source element which can be used as a back light device for a liquid 
crystal display element. The surface light source element according to the 
invention is characterized in that at least one of the light emitting 
surface and the opposed surface of the transparent light guide has a 
directional light emitting function which radiates the incident light from 




the light incident surfkee of tlie transparent light guide In m oblique 
direction to tlie incident ligjit and has a regulation function viMch makes 
the lymioaiice of the light miifoim over the light emitting Bmfmt in the 
wliote suifitce tliem>r« According to the jTO^t inventioe., it is poi^ible 
to tJfovide a v^ry thin type of a surface light sommee dement which can 
fKToduc^ emitted light wtli a imitiKm and high luminance. 



27 05070431 Dec- 3 1991 36^2/31 Display txi^d illumiiiating device 

Jul 30 1990 for passive displays 

Inventon Kitaaa.^'a; Hideki et al. 
A^igtiee: Fione^ Electrooi^^ CortKSintion 
Abstract: 

A display board illuminating device includes a light guide plate 
arranged to tiace the back of a display Iboard and a tight source disposed 
to fact the side end of the li ght guiide plate. The side end of the light 
guide ptoe is incliT!i,ed toward tte ceoter of the light guide plate in the 
direction of the display board. By this configuration an angle of an 
optical axis refracted at the surface of the side end and incident into 
the light guide plate with respect to a main surface of the light guide 
plate, so that the whole area of the display board is illuminated 
efficiently. 

28 049 1 5478 Apr 1 0 1 990 349/65 Low power liquid crystal display 

Oct 5 1988 backlight 
Inventor: Lenko; Daniel S. et al. 

Assignee: The United States of America as represented by the Secretary of 

the Navy 
Abstract: 

A liquid crystal display panel having a backlight for providing high 
brightness, uniformity of illumination intensity, high efficiency, and 
long battery life, and which can be manufactured at a low cost. The 
display device includes a liquid crystal display panel, a light source for 
illuminating the liquid crystal panel, a light passage member which can be 
formed of a transparent material disposed between the liquid crystal panel 
and the light source. The light source inlet side of the light passage 
member is formed with a recess with the thickness being reduced at the 
region diametrically opposed to the light source. A light reflecting 
member reflects light fi^om the light source. Within the photoconductor, 
two or more of the wedged shaped photo conductor can be used for increased 
area of coverage. 

29 05764322 Jun 9 1998 349/65 Light guiding sheet, manufacturing 

Jun 24 1 996 method thereof, back light using 

the light guiding sheet, and 
liquid crystal display unit using 



f 



the back light 
taveiiior: Maraiya; Johji €4 al„ 
Assignee: International Bmiikjss MacWites CorfNatition 
Abstract: 

A liquid crystal display imit using a back liglit us^ a light guiding 
slieet to traiister to a liquid costal display panel, the light tinom a light 
■source, and provides a liquid crystal display unit where a display of 
imMgra is obtained witlh. railbim MgMtim md high, biightoess. The lighl 
guiding dieet is i^mied by stacking two or mom- kinds of transparent 
mnurphous layers different in. rejftactive index at a piedeteraii»d angle 
witli respect to a shee*. surfa^^. Tliis light guiding it^t is consttocted 
m m to be employed in a Tteck light 

30 05467208 Nov 14 1995 349/67 ' Liqiiidcrj^ display 

Jun 1 1993 
.taventor: .K.okaTO; Shozo et 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A liquid crystal display including a sheet for converging light from a 
back light source. The sheet may be an array of truncated prisms, an array 
of prisms separated by flat portions, asymmetrical prisms with dual 
vertices, or prisms with different vertices. 

31 051 78447 Jan 1 2 1 993 362/3 1 Edge light panel 

Jun 26.1991 
Inventor: Murase; Shinzo et al. 
Assignee: Kabushiki Kaisha Meitaku Shisutemu 
Abstract: 

There is provided an edge-illuminating emitter panel or edge light 
panel in a liquid crystal display device. The edge light panel includes a 
transparent resin substrate having an irregular reflection surface with a 
mesh pattem formed thereon. A mesh size of the pattern varies with the 
distance away from a primary light source which is juxtaposed with a side 
of the substrate. The side is so finished as to provide a rough surface 
for permitting light issued from the light source to effectively enter the 
substrate. The rough surface is continually formed along the side. The 
thus formed rough surface ensures the light incident on the side a sure 
entrance as well as a sure difusion thereof, whereby the edge light panel 
improves the display device in brightness and uniformity of in display 
clarity. The rough surface may be formed intermittently or formed on at 
least a part of the side. The rough surface may be so formed as to have 
its roughness vary stepwise or continuously with the distance away from 
the light source. 



32 05485354 Jan 16 1996 362/31 Flat panel display lighting system 



Sep 9 mi 
Iiivmtor: Ciupke; Wcirmsr W. et al„ 
A^ignee: Ptccisiori Lamp^ Inc. 
Ahsstmct;: 

A flai panel display lighting system is dis<?las€d wherein a thin* flat 
hght guide hm two spatoed oiajor surfeces with light intnodnoed into one 
edge of the gyide„ Light is esttiictal from the light gyidc by the Hot. 
facets m a plumlitj^ of paitillef. micfogimwes disp>s«d to intensect ind 
transmit tlie light introduced into the light guide and reflected away from 
the major surface by reflection j&om sacond microgroove facets. A liquid 
crystal display is placed adjacent to tlie liglit. guide to tocMit or 
fmntlit. 

33 05598281 Jan 28 1997 349/5 Baclclight a^mbly tor improved 

Nov 19 1993 illiJitmiiatiori etnploying tipered 

upticul elements 
Inventor: Zimmerman; Scott M. et al. 
Assignee: AlliedSignal Inc. 
Abstract: 

An improved backlight assembly comprising an array of apertures in 
close proximity to a light source, an array of tapered optical elements 
that have a light input surface area smaller than the light output surface 
area. Light rays pass through the apertures and are directed to the 
optical elements which transmit the light rays via internal reflection to 
provide a partially collimated light source. The light rays then pass 
through an array of microlenses that transmit the light rays via 
refraction and provide a substantially more collimated light source for 
the display elements of a display. The backlight assembly is 
advantageously used as a backlighting means for electro-optical displays, 
especially those designed for military and avionics applications. 

34 05596429 Jan 21 1997 349/67 Liquid crystal display 

Jul 14 1995 
Inventor: Kokawa; Shozo et al. 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A back lighted liquid crystal display including a light converging 
assembly, a light-guiding plate, a reflecting plate, and a diffusing plate 
integrally welded together outside of the display area and a display 
having a housing configuration where horizontal and vertical integrated 
circuit driver chips are mounted on respective adjacent peripheral edge 
portions of a glass plate member of a liquid crystal panel and where an 
illmninating lamp is mounted for easy removal on an opposite edge from the 
edge portions where the driver chips are located. 
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35 04706173 Nov 10 19»7 362/341. Lighting appamtm 

Feb 20 1986 
:iiivcBtor: HMdiadi; Hiroatoi et aL 
Assigjae^: Sliaip KalmliiM KaisM 
Ahstmct: 

.A ligbting apfmratm iiicluding a tubular light soim^ and a menilter 
■having a pluimlity of ineflective surfaces which, are anpilarly s^. sitch 
that light trom. tM ligM awrce is fetlectedl in a predcimoiiiM dilution, 
of a viewing angle by each of the reflective surfaces. A ratio of m 
appaamt mdth of each of the reflective surfaces to an appami^nt interval 
of adjacettt otm of tiie reflective syriic-e^3, when viewed from the 
prcdetertniriM dir^tioo of the viewiog ajagle, m so set as to a 
fimction of a distance between tlie light source and each of the reflective 
surfaces. 

36 05548348 A:ug 20 1996 348/766 .Distftbwted ptyectiori t>^I^ liquid 

Dec 6 1994 crystal display device 

Inventor: Kawabata; Hideyuki et al. 
Assignee: Japan Aviation Electronics Industry Limited 
Abstract: 

Light from a light source 12 is incident to a transmission type liquid 
crystal display panel 1 1 and the light transmitted therethrough is 
incident to two reflecting surfaces 14a and 14b of a polygon mirror 14. A 
shield plate 16 is interposed between a line dividing the display surface 
of the liquid crystal display panel 1 1 into equal right and left surfaces 
areas and the marginal edge of the polygon mirror 14 along which its 
reflecting surfaces 14a and 14b adjoin. Light transmitted through the 
right-hand surface area of the liquid crystal display panel and light 
transmitted through its left-hand surface area are reflected by the 
reflecting surfaces 14a and 14b, respectively, and are fiirther reflected 
forward by reflecting mirrors 21a and 21b for projection onto screens 17a 
and 17b by projection lenses 22a and 22b. 

37 04914553 Apr 3 1990 362/32 Lighting device 

Sep 22 1988 
Inventor: Hamada; Hiroshi et al. 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

The lighting device is equipped with a light guide having a linear 
Fresnel reflection surface consisting of steps of continuously alternating 
reflecting surfaces having two different reflection angles. A light source 
is installed at one end of the light guide of the above construction so 
that the light from the light source is emitted from the irradiation 
surface of the light guide after being reflected by the linear Fresnel 
reflection surface. 



f 



3S 05654779 Au^ 5 1997 34W58 Liquid crj-stei display device 
Dm 29 1994 having a reiDovable holding member 

for the light mmtt 
ImmtOK Nikayaifia; TaXsyya et il., 
A^ignee: Mitsubishi Deitki Kabushiki Kalslia et alv 
Abstract: 

A liquid <:aystal display device aditpteble for vmotis applioitions is 
pajvided which comprises a liqiiicl crj^stal display pm&l limps, limp 
holders :resp€ctively holding tln^j lanips, a photocoiKluclive board provided 
between the lamps, and a :firanie asvering both, tto lamps and the lamp 
holdeirs, wheiefa. the photocondnctive iKmd. comprises m. outer 
photocoodiictive part, tixed to the lamp MdcrB, and an. Lrmer 
photCK:ondBcti%?e part held on tlie rear side tli^reof by a holding member 
provided to the fmme. 

39 05 Aug 1 3 199 1 362/3 1 .Bickligjit tor m. electrooic 

Apr 11 1990 display 
Inventor: Tanaka; Akira et al. 
Assignee: Fujitsu Limited et al. 
Abstract: 

A backlight having a reflection plate, a diffusion plate, a 
transparent light guide plate held between the diffusion plate and the 
reflection plate and having a reflection and diffusion surface adjacent to 
the reflection plate and a recessed light emitting surface adjacent to the 
diffusion plate, so that a space is defined between the recessed light 
emitting surface and the bottom surface of the diffusion plate adjacent 
thereto, a holder connected to the diffusion plate to define accommodation 
spaces between the opposite ends of the transparent light guide plate and 
the holder, and line light sources located in the accommodation spaces. 

40 05680233 Oct 21 1997 349/61 Image display systems having 

Nov 28 1 995 direct and projection viewing 

modes 

Inventor: Paris; Sadeg M. et al. 
Assignee: Reveo, Inc. 
Abstract: 

A transportable image display system having direct and projection 
viewing modes of operation. The image display system comprises a spatial 
light modulation structure for spatially modulating the intensity of light 
produced from a light source, and light diffusing panel of electro-optical 
construction having a light scattering state in which light being 
transmitted therethrough is scattered in a diffusive manner, and a light 
transmission state in which light being transmitted therethrough is 
transmitted without substantial scattering. In the illustrative 
embodiments, the spatial light modulation structure can be an 



electrically-^icldrcs^W^ LCD panel* or slide-film structum to be viewed. 
During tlie direct \iewmg mcxle^ light produced, from die light ^iirce is 
scattered by the light dtfRisiiig pmd and sp^tM intensity modyJated by 
tbe spjtial ligtit modulitim strecttnine to fom. t lirst image tor ditrnt 
xdeudng. During tfae projection viewing mode, light produced from the light 
source is'traosimitted tlirongji the light ditliisiBg panel mthoiit 
■substatttial mattering and S|:^tial inten^ty modulated by the sf^tial 
liglit. jM^duiition stractmre to form, a mxmd image for poj^tion onto a 
projection display $iirtace far projection viewing. 

41 Sep '3 IWI 345/84 Flat display panel 
Jan IS 19S9 

Inventor: Tarai; Hisaki et aL 
Assigjiee: Sanyo EIieN;:tFic Co.^ Ltd. 
Absiraet: 

^Ehe mventkm, discloses a novel flat disptoy pii^l silted for xm- %¥ith 
computer terminal equipment, television sets, or the like. The flat 
display panel first confines light in a core layer of a light wave guide, 
and then diminishes refractive index in part of the core layer by applying 
a specific vltage to it. Light transmitted from part of the core layer 
having diminished refractive index is then outputted outside from the 
light wave guide. Using the externally outputted light, the flat display 
panel displays figures. The flat display panel embodied by the invention 
minimizes the total thickness of the display panel hself. It effectively 
allows display of figures in a sizable visual area, and yet, allows 
display of figures at an extremely fast speed as well. 

42 05552840 Sep 3 1996 348/751 Three dimensional projection 

Mar 11 1993 display reflecting divided 

polarized light on to reflective 
liquid crystal display elements 

Inventor: Ishii; Yutaka et al. 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

The present invention relates to a projection type liquid crystal 
display. In a preferred aspect, the projection type liquid crystal display 
of the invention includes an optical source for generating light, a light 
dividing unit which divides the light into a first light having a first 
polarization direction and a second polarization direction and allows the 
first and second lights to come out in different directions from each 
other, a pair of reflective liquid crystal display elements formed of a 
first reflective liquid crystal display element and a second reflective 
liquid crystal display element with synchronization, a light synthesizing 
unit for receiving the first light which comes out of the first reflective 
liquid crystal display element and the second light which comes out of the 



t 



SKond reflective liquid cry^rtol display elenieiit and synthesizing tlie 
first and second, ligjits into image lights and a screen. 



43 056233^2 Apr 22 1997 36 1/68 1 LCD ®S;semMy with projectioo 

Jim 4 1996 fiinction 
Inventon Ma; Hsi-Kuang 

A LCD assembly ioclMing a LCD stand hmmg a base and a holdta" tiame 
pivoted to tlie ba^, tlie liolder ftame Iiaving a light guide board; and a 
LCD adapted for mounting in the holder frame of the LCD stand, the LCD 
inclyding a display ^reeo unit ind t fmm shell, th^ display soi^nn 
unit mcludimg a liquid ci^nstal display scfeeo at tte ceoter, a lamp tube 
along one long side tlierwf adapted for providing back liglit to the liquid 
crj'^stal display screen^ a plurality ot air vents at an op|K)site long side 
thereof, at ImEt one fm on the ioside adjacent to the air vents, and a 
drciril tearf along om ^oit side theieot; the eitcijit toard having a 
switch connected to the lamp tube and the at least one fan by electric 
wires for controlling their operation alternatively, and a connector 
adapted for connecting to a computer by a cable, the frame shell having a 
center opening corresponding to the liquid crystal display screen, and a 
peripheral flange adapted for covering over the lamp tube, the at least 
one fan, and the circuit board when the LCD assembly is used with a 
projector. 

44 05703667 Dec 30 1997 349/65 Light guide plates and light guide 

Aug 8 1996 plate assembly utilizing 

diffraction grating 
Inventor: Ochiai; Shin-Ichiro 
Assignee: Shimada Precision, Co., Ltd. 
Abstract: 

A light guide plate is provided which utilizes the phenomenon of 
diffraction based on wave optics of light, and which can provide much 
higher and more uniform brightness over an entire illuminated surface than 
the brightness level achievable by the prior art and can assure longer 
battery life through reduced power consumption for a light source. The 
light guide plate consists of a transparent plate, at least on one end of 
which light rays from the light source fall. The light guide plate has a 
diffraction grating printed or worked on a bottom surface thereof such 
that at least one of a grating part width/non-grating part width ratio in 
unit- width or a sectional configuration of the diffraction grating is 
varied so as to enhance and uniform light intensity on a top surface of 
the light guide plate. 



45 05 1 5023 8 Sep 22 1 992 349/5 Active matrix LCD projection 
Mar 4 1991 system with anti-reflective 



• 



characteristics 
Inventor: Vogeley; James H. et al. 
Assignee: nView Corporation 
Abstract: 

The projection system includes a light source, a lens for focussing 
the light rays, an active matrix LCD panel disposed and spaced between a 
pair of glass panels and a lens and mirror system for projecting the LCD 
image onto an enlarged surface. To minimize, eliminate or attenuate 
ghosting of the images caused by secondary reflections from the upper 
glass panel back onto the LCD, the undersurface of the upper glass panel 
is coated with a high-efFicient, anti-reflecting material, such as 
including magnesium fluoride, whereby high-contrast ratio images are 

maintained and not degraded by secondary reflections in the optical 
system. 

46 0546 1 547 Oct 24 1 995 362/3 1 Flat panel display lighting system 

Jul 20 1993 
Inventor: Ciupke; Werner W. et al. 
Assignee: Precision Lamp, Inc. 
Abstract: 

A flat panel display lighting system is disclosed wherein a thin, flat 
light guide has two spaced major surfaces with light introduced into one 
edge of the guide. Light is extracted from the light guide by the facets 
in a plurality of parallel microgrooves disposed to intersect the light 
introduced into the light guide. A liquid crystal display is placed 
adjacent to the light guide to be backlit or frontlit. 

47 05546203 Aug 13 1996 349/62 Liquid crystal display having a 

Oct 1 3 1 993 frame which does not transmit 

light source heat to the display 

Inventor: Takao; Yasunori 
Assignee: Sharp Kabushiki Kaisha 
Abstract: 

A liquid crystal display device is provided with a heat releasing 
means. The heat releasing means is constructed such that a frame for 
fixing a liquid crystal display board to an illuminating device has a 
cutout formed in a position corresponding to a light source in order to 
expose a holding member of the light source for releasing heat. 
Altematively, the heat releasing means is constructed by providing a 
metallic plate in a portion corresponding to the light source. With these 
means, it is possible to prevent local rise of temperature in the edge 
portion of the liquid crystal board. 



48 05760849 Jun 2 1998 349/5 Liquid crystal display device and 




Apr 24 1 995 liquid crj stal projection display 

device incltiding means for 
cofitfollmg diitiction of lj#it 

Im eiitor: Oniae; Hideki et al- 

Assignee: Matsushita Hlectric Industrial Co.* Ltd. 

Abstftict: 

A liquid crj^^tal display device compri^ a light source, a difltsioia 
plate for diffiii^ing light beams emitted fironi the light wyrces and a 
liquid ciystal panel for forming an image therecm as a result of a 
variation in sciWteriog efficiency wherein the difflision plate and liipid 
xTj'^tal panel are sepi^ely arraiged with, a distance tewe^ ihein, 
theineby tlie liquid crystal panel beii^ illuminated by the diiBRp^d light 
beams unitbrmly^ and a liquid crystal iHOjection display de\Tire further 
comprises a color separator, a light deflector, a projocrtor lens ^^embly 
and apertures having a shape similar to an image of the light source 
formed near the pupil of the projector lens assembly. 

49 05550657 Aug 27 1996 349/62 Liquid crystal display device 

Sep 10 1993 having an optimized ridged layer 

to improve luminosity 
Status: certificate of correction has been issued 
Inventor: Tanaka; Akira et al. 
Assignee: Fujitsu Limited 
Abstract: 

A planar illumination unit includes an optical guide layer for guiding 
light therethrough and emitting the light from a top surface, a light 
source fixture provided so as to face a side wall of the optical guide 
layer for injecting a light into the optical guide layer, an optical 
scattering layer disposed above the top surface of the optical guide layer 
for causing a scattering in the light that has been received from the 
optical guide layer, and a reflector provided on a bottom surface of the 
optical guide layer for reflecting the light incident to the optical guide 
layer, wherein the light source fixture includes a reflector for 
reflecting the light that has been produced by a light source in a 
direction primarily offset firom the light source. 

50 05743614 Apr 28 1998 353/122 Housing assembly for a matrix 

Jun 7 1995 display 
Inventor: Salerno; Jack et al. 
Assignee: Kopin Corporation 
Abstract: 

A housing is moimtable on a carousel slide projector. The housing 
contains a movable light valve slide assembly that is coupled to a video 
signal source. The light valve slide assembly is movable between a 



position within the housing and a position outside the housing. When 
mounted on the slide projector, the light valve slide assembly can be 
moved into the projection chamber of the slide projector. The video signal 
source transmits a video signal to the light valve slide assembly, v/hert 
the video signal is converted to a drive signal to actuate pixels on the 
light valve. The light valve thus generates a video image that is 
projected onto a viewing surface. Preferably the light valve is an active 
matrix liquid crystal display. 



Confidentiality: 

EDS SPO considers this communication confidential. None of the 
information contained in this report is shared with any third 
parties. 

Important Notice: 
Please review this report and if the product is not satisfactory, 
notify EDS SPO v^thin 24 hours. Please include the information in 
the Sales Order Summary as part of your message. This information 
is vital in identifying reports run by customers. 
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